Abstract: Background: Smoke-free hospital policies are becoming increasingly common to promote good health and quit attempts among patients who smoke. This study aims to assess: staff perceived enforcement and compliance with smoke-free policy; the current provision of smoking cessation care; and the characteristics of staff most likely to report provision of care to patients. Methods: An online cross-sectional survey of medical, nursing, and allied staff from two Australian public hospitals was conducted. Staff report of: patient and staff compliance with smoke-free policy; perceived policy enforcement; the provision of the 5As for smoking cessation (Ask, Assess, Advise, Assist, and Arrange follow-up); and the provision of stop-smoking medication are described. Logistic regressions were used to determine respondent characteristics related to the provision of the 5As and stop-smoking medication use during hospital admission. Results: A total of 805 respondents participated. Self-reported enforcement of smoke-free policy was low (60.9%), together with compliance for both patients (12.9%) and staff (23.6%). The provision of smoking cessation care was variable, with the delivery of the 5As ranging from 74.7% (ask) to 18.1% (arrange follow-up). Medical staff (odds ratio (OR) = 2.09, CI = 1.13, 3.85, p = 0.018) and full time employees (OR = 2.03, CI = 1.06, 3.89, p = 0.033) were more likely to provide smoking cessation care always/most of the time. Stop-smoking medication provision decreased with increasing age of staff (OR = 0.98, CI = 0.96, 0.99, p = 0.008). Conclusions: Smoke-free policy enforcement and compliance and the provision of smoking cessation Int.
Introduction
Tobacco smoking is one of the leading preventable causes of morbidity and mortality, leading to the death of approximately 6 million people each year [1] . Acknowledging the key role they may play in promoting smoking cessation, hospitals worldwide are becoming increasingly smoke-free [2] . International organisations exist to support the movement towards whole of hospital smoking bans (e.g., the International Network of Health Promoting Hospitals and Health Services [2] and the ENSH-Global Network for Tobacco Free Healthcare Services) [3] . This is important, as hospital admission has often been cited as being a time and place when individuals are open to health advice, such as advice on smoking cessation [4] .
Understanding levels of compliance (i.e., patients and staff abiding by the policy) and enforcement (i.e., staff ensuring the policy directives are followed by patients and other staff) are measures often used to determine policy implementation [5] . Determining which factors are associated with the current provision of care, and staff differences in the provision of care, is essential to better target interventions to increase the effectiveness of hospital smoke-free policy [6] . Lavis et al. [7] highlight five key questions which can assist in identifying where interventions for implementing policy change are needed: (1) What is lacking? (2) To whom is it lacking? (3) Who needs to drive change? (4) How should change occur (what barriers are there)? and (5) With what effect has change been successfully implemented? In relation to hospital smoking cessation policy, this indicates that there is a need to understand what current practice is and by whom it is being provided in order to highlight where interventions need to be targeted and who should deliver them. After determining these factors, the implementation of new interventions can then be planned based on the identified barriers and facilitators to current practice.
In order to support smoking cessation attempts, legislation for the progression toward smoke-free hospitals in New South Wales (NSW), Australia, has been in effect for many years (1999) . The initial implementation of whole smoke-free campuses had been planned to take effect in September 2002; however, it was not until 2015 that the NSW Health Smoke-free Health Care Policy 2015 was instigated, designating all hospital buildings, vehicles, and grounds as completely smoke-free locations, and requiring people to leave the hospital grounds to smoke [8] . This policy recommends the provision of smoking cessation care using the 5As approach [9] : Ask patients about their tobacco smoking; Assess their levels of use; Advise the individuals that they should stop smoking; Assist them to make or plan a quit attempt; and Arrange follow-up with hospital staff or another stop smoking service/individual. The provision of Nicotine Replacement Therapy (NRT) during admission that continues for at least three days post-discharge, along with a referral to the state telephone Quitline, are also recommended.
Despite the implementation of smoke-free legislation, the provision of smoking cessation care remains low. In 2008, a meta-analysis of patient reported receipt of care found that only 60% of individuals report having their smoking status assessed, with 42% being advised or counselled to quit, 14% provided with NRT, and 12% receiving a referral or follow-up [10] . Freund et al. also found that staff-reported provision of care, although slightly higher, was still suboptimal [10] . More recently, a 2015 review of NSW public hospitals' patient files reported significant gains in the provision of smoking cessation care over a four-year period (2005) (2006) (2007) (2008) (2009) ). Nevertheless, only just over half of patients received smoking cessation care (advice to quit, an offer of NRT, or an offer for a Quitline referral) [11] . Over 10 years have passed since the initial implementation of the hospital smoke-free policy, and it is important to measure progress towards policy adoption and the current practices of medical staff in order to gauge implementation success.
This study aims to assess the compliance with and enforcement of hospital smoke-free policy, and provision of current hospital smoking cessation care. It also aims to examine if the provision of smoking cessation care differs based on staff characteristics.
Specifically, this study aims to:
(1) assess staff perceived compliance with and enforcement of hospital smoke-free policies; (2) assess staff practices regarding the provision of smoking cessation care; and (3) examine the characteristics of staff associated with the provision of smoking cessation care to hospitalised patients.
Materials and Methods

Design and Setting
The study consisted of an online cross-sectional survey of employees at two public hospitals in NSW, Australia. Surveys were conducted over a three-month period: March-September 2016. Both hospitals are Level 1 trauma facilities, with over 500 beds and an emergency department. Neither of these hospitals were members of a global network for tobacco control, but they were covered by state hospital policy and current clinical recommendations.
Participants
Current employees of the hospitals with patient contact for therapeutic reasons were eligible to participate in the survey. Administration and ancillary staff were excluded as it was not in their role to provide medical support to patients.
Study contacts at both hospitals were asked to send invitation emails (containing a participant information statement and a link to the survey) to employees using Human Resource databases. Two reminder emails were sent during the data collection phase, the first at one month and the second at two months following the initial invitation email. A screening question was included at the start of the survey asking 'In your role at the hospital, do you have patient contact for therapeutic reasons?' (Yes; No). Those individuals who answered 'No' were excluded from survey participation. All surveys were completed anonymously, with commencement regarded as consent. At Hospital 1, all hospital staff received the invitation email, and in Hospital 2, only medical and nursing staff received the invitation email; this was at the discretion of the hospital's administrators.
Measures
Where possible, existing measures were used, adapted, or generated from the literature [9, [11] [12] [13] [14] . The items reported in this study were part of a larger survey which took participants an average of 7.7 min to complete. Supplementary Table S1 lists the survey items.
Staff characteristics. Age, gender, role at hospital, duration of hospital employment, current smoking status [12] , and intentions to quit [13] were measured.
Enforcement. To determine perceived smoke-free policy enforcement, respondents were asked to indicate how well hospital policy was enforced on a six-point Likert-scale (Always; Often; Sometimes; Rarely; Never; Unsure). Using a seven-point Likert-scale (Always; Often; Sometimes; Rarely; Never; Unsure; Not applicable), staff were asked to determine how often they asked other staff/patients to stop smoking or requested other staff/patients to leave the hospital premises for smoking. Respondents were also asked to indicate if they offered NRT to a patient when they saw them smoking on campus.
Compliance. Staff were asked to answer the questions 'How often do patients from your ward who smoke adhere to the smoking restrictions at the hospital?' and 'How well are the hospital smoking restrictions adhered to by staff? That is, for staff members who smoke, how well do they adhere to the hospital no smoking policy?' using a six-point Likert-type scale (Always; Often; Sometimes; Rarely; Never; Unsure).
Provision of smoking cessation care. Using a four-point Likert-type scale (Always; Most of the time; Rarely; Never), respondents were asked to indicate how often they provided the 5As of smoking cessation (asked individuals if they smoked, advised individuals to quit, assessed current smoking status, assisted in making a quit plan, and arranged a follow-up) as well as provide a referral to Quitline or other specialist stop-smoking services. Respondents were also asked to indicate 'How is the decision concerning whether or not to provide hospitalised patients who smoke with assistance to quit made?' (Assistance is offered to every patient who smokes; Assistance is offered on a patient-by-patient basis; Assistance is offered only if the patient requests it; Unsure) to determine if there was selectiveness in how care was provided.
Statistical Analysis
All data was stored on secure servers at the University of Newcastle and was exported into STATA v13 (Statacorp LP., College Station, TX, USA) for analysis. Descriptive statistics are presented as numbers and percentages for categorical variables, and means (standard deviation; SD) or median (quartile 1, quartile 3) for continuous variables, depending on the distribution of the data.
Binary logistic regression models were used to examine respondent characteristics (age, gender, role at hospital, employment, and smoking status) related to the provision of care and the offer of stop-smoking medication during admission. Individuals who indicated either 'always' or 'often' to the provision of all of the 5As questions (Ask them about their current level of use; Advise them to quit; Assess their willingness to quit; Assist them with a quit plan; Arrange follow-up with them either yourself or another service) were categorised as having provided the 5As 'yes'; otherwise, they were categorised as 'no'. The provision of stop-smoking medication was determined by combining the measures 'offer Nicotine Replacement Therapy' and 'offer them other pharmacotherapies to help them quit', with individuals who indicated either 'always' or 'often' categorised as 'yes'. Variables entered in the regression were selected a priori based on literature: age; gender; role at hospital; position; and smoking status [15] [16] [17] [18] [19] . Collinearity of variables related to smoking cessation care was checked using variance inflation factors (VIFs). No variables were found to be collinear, with all VIFs less than two. Crude and adjusted odds ratios (OR) with 95% confidence intervals (CI) and p-values were calculated for variables in the models. Significance was determined at p < 0.05.
Results
Participants
A total of 7023 individuals (6266 from Hospital 1 and 757 from Hospital 2) were sent an email to participate in the online survey. Of the 1261 individuals who commenced the survey (1158 from Hospital 1 and 103 from Hospital 2)-providing a combined response rate of 18%-456 were ineligible due to a lack of patient contact. A total of 805 eligible participants took part (712 from Hospital 1 and 93 from Hospital 2). Individuals were able to withdraw from participation at any time point. For this reason, the total number of respondents for each survey item may differ. A total of 647 individuals completed the survey, providing a completion rate of 80%.
Participant characteristics. Participant demographics can be found in Supplementary Table S2 . The majority of respondents were female (79.9%), with a mean age of 42.5 (SD = 12.3). More than half identified as registered or enrolled nurses (53.7%), 21.7% identified as medical doctors, and 24.7% identified as other allied health personnel. The majority of respondents were employed full-time (61.7%) and had worked at the hospital for 10 or more years (50.9%). Only 5.6% of participants identified as current smokers.
Enforcement. The majority of respondents indicated that the total smoking ban was enforced rarely/never (60.9%). Few respondents indicated that they would always/often ask another staff member to stop smoking if seen smoking (5.6%) or to leave the hospital premises to smoke (7.1%). Only 9.8% of staff indicated that they would always/often ask patients to stop smoking or to leave the hospital premises (11.7%). Twenty seven percent of respondents indicated they would offer NRT to a patient found to be smoking on campus (Table 1) . Compliance. Respondents indicated that few of their patients always/often adhered to restrictions on their ward (12.9%). However, staff indicated that the rate of staff adherence to smoking policy was higher, with 23.6% of staff who were current smokers adhering to hospital policy always/often (Table 1) .
Provision of smoking cessation. The provision of smoking cessation is summarised in Table 2 . For the 5As (Ask, Advise, Assess, Assist, and Arrange), provision ranged from 74.7% of respondents reporting that they would ask patients about their level of use to 18.1% indicating they would arrange a follow-up (Table 2 ). This was dichotomised to reflect the groupings used in the logistic regression. Referral to another service for smoking cessation support and the offer of stop-smoking medication was also low. Assisting patients to quit. When asked how the decision concerning whether to provide hospitalised patients help to quit was made, 36.3% were unsure, 32.3% provided assistance to every patient who smoked, 26.1% offered assistance on a patient-by patient basis, and 5.3% indicated they only offered assistance to patients who requested it (Table 3) . Characteristics of respondents likely to provide care. A total of 87 individuals stated that they would provide the 5As of smoking cessation always/most of the time. The odds of providing the 5As were 2.09 times higher among medical staff (intern, resident, registrar, or consultants) than nurses (95% CI = 1.13, 3.85, p = 0.018). Further, the odds of providing the 5As were 2.03 times higher if the individual was a full-time employee compared to less than full-time employees (part time, casual, other) (95% CI = 1.06, 3.89, p = 0.033) ( Table 4) .
A total of 144 staff members indicated that they would provide smoking cessation medication always/most of the time. When examining respondent characteristics related to the provision of stop-smoking medication (either NRT or other pharmacotherapies) always/most of the time, only staff age was found to be significant, with a 2% reduction in the odds of the provision of stop-smoking medication for each 1 year age increase (OR = 0.98, 95% CI = 0.96, 0.99, p = 0.008) ( Table 4) . 
Discussion
While gains have been made to increase compliance with and the enforcement of smoke-free hospital policies and the provision of smoking cessation care, further improvement is needed. Consistent with previous studies conducted among Australian hospitals [11, 20, 21] , these results indicate that the provision of care is still suboptimal and suggest that little progress has been made in the last decade. Given the negative impact continuing tobacco use can have on recovery [22, 23] , length of hospital admission, and complications [24] , continuing to addressing tobacco smoking in the hospital setting should be a priority.
A possible reason for low compliance with hospital smoke-free policy by patients may be a lack of patient awareness of the policy, which has been previously identified [21] , or difficulties with compliance and enforcement, which has also been found previously [5] . One potential solution to a lack of patient awareness may include patient education upon admission, potentially in the form of a short film including information about why smoking is banned; the links between continued tobacco use and delayed wound healing and complications [23, 25, 26] ; increased cost to individuals and the health system [24] ; and the public health impact on others [27] . Such education should be accompanied by the provision of NRT and counselling assistance or access to Quitline while in hospital.
Developing an organisational structure which is responsible for the enforcement of hospital policy may provide the systematised nature necessary for taking the final steps towards 100% smoke-free campuses and improving compliance. Certainly, organisational change may help to provide a structure for staff to follow with regards to the provision of smoking cessation care if they feel that they lack the education or training necessary to provide smoking cessation support [28] . Previous research has indicated that organisational structure, and the nature of a 'chain of command' (i.e., a top down approach), is helpful in policy implementation as it provides guidance as to who is responsible. However, all levels of an organisation need to be involved in the process of change and policy implementation to ensure staff buy-in [29] . Passive smoke-free policy implementation is not sufficient to ensure successful implementation, with a number of strategies identified as promoting policy sustainability [30] . Engaging staff and promoting the importance of addressing tobacco smoking with their patients and the benefits cessation can have on both patient and service outcomes is essential to increasing the provision of care.
It cannot be overlooked that three quarters of staff indicated that they would rarely or never ask another staff member or patient to stop smoking or leave the hospital's grounds. This may be out of concern for their own personal safety, an important factor to acknowledge especially given the high rates of staff assault that has been identified [31] . However, it was suggested by a recent review of Australian nurses that the introduction and enforcement of a zero tolerance policy reduces violence and improves safety, further indicating that patient violence was most often the result of long waiting times [32] . Internationally, it has also been found that the implementation of a smoking ban decreases physical violence [33] . While these are both measures of inpatient smoking, there is little evidence regarding levels of violence on the campus (that is, outside of hospital buildings), an area which may be regarded as separate to the hospital admission area, beyond the location of where therapeutic relationships exist between medical professionals and patients/visitors. It may, therefore, be the role of security guards to provide smoke-free policy enforcement outside of hospital buildings. However, issues such as security guards themselves often being seen smoking on hospital grounds, inconsistency among security guards regarding ignoring and enforcing the policy [5] , and that allowing patients to smoke has been used as a bargaining chip to get patients to behave as desired [34] have been identified. Education and training may be one way to address this and increase policy enforcement on campus. Additionally, given that a low percentage (27.3%) of staff indicated that they would provide patients who smoke with NRT, there is potential to use this approach to provide smoking cessation care to individuals in a non-confrontational manner. Further staff training would be needed to educate staff about the types of NRT, their uses, and ways to have conversations with patients when offering the medication.
Applying the questions proposed by Lavis et al. [7] , and looking specifically at what care is being provided and by whom, it was found that medical staff were more likely to provide smoking cessation care than nursing staff. Similar results have found that nursing staff are often unlikely to provide smoking cessation support [35, 36] . That nursing staff report providing care less than other medical staff may reflect different barriers felt by nursing staff, such as that it is not their role [36] ; a lack of confidence, inadequate training, or a lack of time and resources [19, [35] [36] [37] . Addressing these barriers and how they affect nursing staff may assist in the development of any future intervention to increase the provision of care by this group.
Considering that patient contact with nursing staff is high [38] , improving nurse-led smoking cessation care may be one way to increase the provision of smoking cessation care received by patients. Various studies have examined this, with education found to be effective at increasing nurse-led intervention [39, 40] . Further education in medical and nursing university courses may be needed to emphasise the importance of smoking cessation care, together with the implementation of a refresher training system to promote the provision of smoking cessation care. This may be one of the ways to drive change addressing Lavis et al.'s [7] third question (Who needs to drive change?), with universities identified as one of the messengers for knowledge transfer. While this may offer a potential solution to the problem of low provision of care, there is acknowledgement that this may present feasibility issues regarding costs involved with organising further education. Alternatively, integrating smoking cessation care into the responsibilities of an already existing team or organisation, for example the hospital's drug and alcohol team, may be one way to overcome provision of care limitations. Similar success utilising this method has been found in the drug and addiction treatment field [41, 42] ; however, in the hospital setting, this may be hampered by barriers to care, such as a 'lack of time' [19, [35] [36] [37] or referral issues.
Equipping staff with the tools to reduce the demands on their time may present another possible solution to addressing care provision. The presence of a smoking cessation counsellor or referral to drug and alcohol clinics in the hospital may help, although this presents feasibility issues due to funding. Alternatively, technology-based interventions may represent the future of health care, with online smoking cessation programs found to increase quit attempts [43] [44] [45] . However, there may be difficulties regarding the development of such an intervention due to the diverse needs of different patient population groups, with further investigation needed.
Limitations
The study's main limitation is the low response rate. The response rates to surveys of health care providers are notoriously low [46] [47] [48] , and ours is typical, especially of organisation-wide surveys where it is hard to target eligible individuals. Further, data on non-respondents was unable to be collected, and therefore this data may underrepresent some respondent groups. Additionally, it may be that the staff who responded to the survey are likely to be more interested in the topic of smoking, hence biasing the sample. Despite this, a strength of the study is the broad range of hospital-based professions captured from two of the state's largest hospitals. Further, this study takes a unique approach in determining the success of hospital smoke-free policy implementation from staff member's perspectives and highlights where intervention to increase the provision of care needs to be focused.
Conclusions
Despite difficulties associated with smoke-free hospital policy implementation, the provision of smoking cessation care and the enforcement of and compliance with these policies remains low. It is integral that interventions to increase the provision of care and the enforcement of hospital policy are found. Increasing the training received by staff, changing the culture around who is responsible for providing care, or developing an intervention which bypasses some of the staff barriers to providing care may offer a solution to this issue. Nurse-specific training, increasing staff collaboration with the hospital's drug and alcohol or security teams, the inclusion of an onward smoking cessation counsellor, or the development of an online intervention may be potential techniques which can be utilised to increase the provision of care. Further research looking at staff barriers and potential factors which may facilitate smoke-free policy implementation needs to be conducted in order to guide policy implementation, ensure staff buy-in, and highlight who should drive change.
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